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Abstract of EP 0855320 (A1) 

A universal unit controls the brakes of a truck of a 
rail vehicle. The unit includes a service valve, an 
emergency valve, a variable load relay valve, a 
release valve, a local control means, a solenoid 
driver means and a brake assurance means. The 
service valve when opened provides a first control 
pressure. The emergency valve when opened 
provides a second control pressure. In response the 
control pressures, the variable valve provides to the 
brake cylinder a load compensated pressure 
proportional to air spring pressure. The brakes then 
apply to the wheels of the truck a force that 
accounts for the load borne by the rail vehicle. The 
release valve when opened prevents the variable 
valve from providing the load compensated 
pressure. The local control means controls the 
control pressures according to a brake force 
command signal and a control pressure feedback 
signal.; The solenoid means operates the valves in 
response to valve command signals received from 
the local control means. The brake assurance 
means operates in a standby mode in which the 
local control means controls the release and 
emergency valves via the solenoid means or in an 
intervention mode in which it does not thereby 
assuring that the release and emergency valves 
open. This enables the variable valve to provide the 
brake cylinder with the load compensated pressure 
and therefore apply the brakes. The brake 
assurance means assumes the intervention mode in 
response to a loss of power or to a predetermined 
set of conditions. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to a 
system for controlling the brakes of a rail vehicle. More 
particularly, the present invention relates to a brake con- 
trol unit capable of being used with many different types 
of pneumatic brake control systems for controlling the 
brakes of one or more trucks of a rail vehicle. Still more 
particularly, the present invention pertains to a universal 
brake control unit for controlling service braking, emer- 
gency braking and even slipping and spinning of the 
wheels of the truck(s) by manipulating the valves which 
ultimately control the pressure to be supplied to the 
brake cylinders of the truck(s). 

BACKGROUND OF THE INVENTION 

[0002] It is well known in the brake control art that 
modern train brake control systems typically use a cen- 
tral controller unit to control the brakes of the rail vehi- 
cles that comprise the train. A train operator located in 
the lead locomotive manipulates the brake handles or 
like devices of the train to apply and release the brakes 
of the trucks on each rail vehicle as desired. The inputs 
from the brake handles are typically processed by a cab 
control unit and passed to the central controller unit. In 
response to these and other inputs, the central controller 
unit issues a brake command signal along a trainline to 
each of the rail vehicles in the form of either a pneumatic 
signal or an electrical signal or even both. Brake equip- 
ment on each of the rail vehicles applies or releases the 
brakes according to the dictates of the particular brake 
command signal received. 

[0003] Depending on the type of train being consid- 
ered, the brake equipment on each rail vehicle may in- 
clude either exclusively pneumatic equipment or a com- 
bination of electrical and pneumatic (i.e., electropneu- 
matic) equipment. In those trains featuring only pneu- 
matic brake equipment on the rail vehicles, the central 
controller unit sends the brake command signal along a 
pneumatic trainline (i.e., pipe) to each of the rail vehi- 
cles. The pneumatic brake equipment on each rail ve- 
hicle responds pneumatically to apply or release the 
brakes according to the dictates of the pneumatic brake 
command signal. In those trains featuring electropneu- 
matic brake equipment on the rail vehicles, each rail ve- 
hicle typically includes a master electronic unit (MEU) 
whose construction and operation are generally well 
known in the brake control art. The central controller unit 
sends the brake command signal to each of the rail ve- 
hicles along either a pneumatic trainline or an electrical 
trainline. 

[0004] The MEU on each rail vehicle receives the 
brake command signal and various other signals in re- 
sponse to which it directly controls the electropneumatic 
equipment according to principles well known in the 



brake control art. Specifically, the MEU directly gener- 
ates the electrical signals which open or close the vari- 
ous valves which supply pressure to or vent pressure 
from the brake cylinders. The brakes on each rail vehicle 

5 apply and release accordingly. 

[0005] The MEU, for example, reads the rate request 
signal, the power/brake signal and the emergency brake 
signal received from the brake control system. The rate 
request signal is basically the brake command signal 

10 and represents the desired rate at which the brakes of 
the train are to be applied, Depending on the type of 
brake control system, the rate request signal may be 
representative not only of the brake command signal but 
also the rate at which to propel the rail vehicle during 

'5 propulsion. As is well known in the brake control art, the 
power/brake signal is used in conjunction with the rate 
request signal to distinguish whether the train is in a 
braking mode or a propulsion mode. 
[0006] The MEU uses the rate request, the power/ 

20 brake and the emergency brake signals to determine the 
rate at which the entire train is to be braked, i.e., train 
braking rate request in miles per hour per second 
(mphps). The MEU typically converts this train braking 
rate request into the rates at which the brakes on its rail 

25 vehicle are to be applied, i.e., the railcar braking rate 
request. The railcar braking rate request (mphps) rep- 
resents the amount of braking force that should be ap- 
plied by the brakes of a given rail vehicle. 
[0007] The MEU may also receive several other sig- 

so nals such as a speed signal, an air spring pressure sig- 
nal, a dynamic brake feedback signal, a snow brake re- 
quest signal and a wheel slip control signal. The MEU 
may use the speed signal to perform speed tapering and 
jerk limiting. Speed tapering can be employed at speeds 

35 above a predetermined level to lower the rate of braking 
on each rail vehicle. This would decrease the likelihood 
of wheel slippage and reduce thermal loading on the 
brakes. This yields a modified railcar braking request. 
As sudden changes in the speed and motion of a rail 

40 vehicle may be undesirable especially in passenger 
transit applications, the modified truck braking rate re- 
quest can be adjusted to substantially reduce the 
amount of jerking that would otherwise be encountered 
with quick acceleration or braking. The rate at which the 

is railcar brakes are applied or the rate at which the rail 
vehicle is accelerated may be limited to a preset jerk 
limit expressed in miles perhourper second persecond 
(mphpsps). This yields a jerk limited railcar braking re- 

50 [0008] The air spring pressure signal may be used to 
estimate the weight of the rail vehicle and modify the 
jerk limited railcar braking request. This compensates 
forthe weight of the load borne by the rail vehicle during 
brake applications. Based on rail vehicle weight and the 

55 jerk limited railcar braking request, the MEU calculates 
the required friction tractive effort to be applied by the 
brakes of each railcar. The wheel slip control signal can 
be used to reduce the friction tractive effort in response 
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to wheel slippage. The friction tractive effort may be fur- 
ther reduced by the amount of dynamic braking effort 
provided by the propulsion units. 
[0009] The MEU may also take into account the snow 
brake request. This signal represents the small amount 
of braking force that may be applied to the railcar wheels 
to prevent build up of ice and/or snow. The MEU may 
further reduce the friction tractive effort to account for 
the snow braking effort already applied to the wheels. 
This yields the final braking effort to be applied to the 
wheels of each rail vehicle. The final braking effort rep- 
resents the amount of pressure that ought to be supplied 
to the brake cylinders of the rail vehicle. 
[0010] The MEU converts the final friction braking ef- 
fort into the electrical signals that are used to directly 
control the electropneumatic equipment according to 
the aforementioned well known principles. Specifically, 
it is through these electrical signals that the MEU opens 
or closes the valves which supply pressure to or vent 
pressure from the brake cylinders thereby applying or 
releasing the brakes of all trucks on the rail vehicle. 
[001 1 ] The prior art brake control systems discussed 
in the foregoing paragraphs have certain disadvantages 
when compared to the invention set forth below and re- 
lated inventions set forth in related applications. The pri- 
or art systems typically provide service braking, emer- 
gency braking and wheel slip and spin control functions 
from separate components. This requires a lot of space. 
Moreover, each component in these prior art systems is 
typically physically separated from the electronics that 
controls it. Large amounts of wiring are therefore re- 
quired to interconnect each component and its control- 
ling electronics. Each rail vehicle, of course, bears the 
weight of this wiring, 

[0012] It would therefore be highly desirable to con- 
solidate the service braking, emergency braking and 
wheel slip and spin control components and their asso- 
ciated electronics within a single, and comparatively 
small, package. The amount of wiring that would be re- 
quired to interconnect the various electropneumatic 
components and their associated electronics in each 
package would be vastly reduced as compared to the 
prior art systems. This would reduce the weight that 
each rail vehicle would be required to bear. The single 
enclosure for each of the components and their associ- 
ated electronics would also afford better protection from 
adverse environmental conditions. 
[0013] It would be also be highly desirable to design 
such a package that either by itself or in conjunction with 
another novel device can be used within and made a 
part of a variety of train brake control systems such as 
those used to control passenger trains, subway trains 
and trolleys. The design of the package would prefera- 
bly allow it to be substituted not only for the components 
used to implement service braking and emergency brak- 
ing in such prior art systems but also, if desired, for the 
components used to implement wheel slip and spin con- 
trol. 
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[0014] It would be also be highly desirable to control 
the brakes at the truck level. In those prior art systems 
featuring only pneumatic brake equipment on each rail 
vehicle, the brakes are controlled at the rail vehicle level . 

5 Similarly, in those prior art brake control systems featur- 
ing electropneumatic brake equipment on each rail ve- 
hicle, the MEU is used to control the brakes at the rail 
vehicle level, By controlling the brakes at each truck in- 
dividually, this would allow for better overall control of 

10 the brakes given the inevitable variations in load weight, 
motion, wheel slippage and other factors affecting each 
rail vehicle. 

[0015] It should be noted that the foregoing back- 
ground information is provided to assist the reader in 
'5 understanding the present invention. Accordingly, any 
terms of art used herein are not intended to be limited 
to any particular narrow interpretation unless specifical- 
ly stated otherwise in this document. 

20 SUMMARY OF THE INVENTION 

[001 6] The present invention therefore provides a uni- 
versal pneumatic brake control unit for a brake control 
system through which to control the brakes of at least 

25 one truck of a rail vehicle. The rail vehicle includes a 
master electronic unit for determining a brake force 
command signal according to a brake control process. 
In a presently preferred embodiment, the present inven- 
tion includes a service valvo, an emergency valve, a var- 

30 iable load relay valve and a release valve, The service 
valve when opened provides a service brake control 
pressure from a first source of pressure. The emergency 
valve when opened provides an emergency brake con- 
trol pressure from a second source of pressure. The var- 

35 iable load relay valve has a load weight port for receiving 
air spring pressure indicative of weight borne by the rail 
vehicle and a supply port connected to receive a third 
source of pressure. The variable load relay valve also 
has a brake control port for receiving the brake control 

40 pressures, an output port connected to a brake cylinder 
of the truck and an exhaust port for venting the brake 
cylinder to atmosphere when pressure at the brake con- 
trol port falls below a minimal level. In response to either 
of the brake control pressures, the variable load relay 

45 valve provides to the brake cylinder a corresponding 
load compensated pressure proportional to the air 
spring pressure. This enables the brakes to apply to the 
wheels of the truck a force that accounts for the load 
borne by the rail vehicle. The release valve when 

so opened exhausts pressure from the brake control port 
to atmosphere thereby preventing the variable load re- 
lay valve from providing the load compensated pressure 
to the brake cylinder of the truck. The universal unit also 
includes an air spring transducer, a brake cylinder con- 

55 trol transducer, a brake cylindertransducer and a trans- 
ducer means. The air spring transducer converts the air 
spring pressure to an air spring pressure signal. The 
brake cylinder control transducer converts the pressure 



3 



5 EP0 8 

at the brake control port to a brake control pressure 
feedback signal. The brake cylindertransducer converts 
the load compensated pressure to a brake cylinder pres- 
sure feedback signal. The transducer means supplies 
power to each of the transducers and conditions each 
of the signals generated by the transducers. The univer- 
sal unit further includes a local control means, a solenoid 
driver means, a speed sensor means, a brake assur- 
ance means, a communication means and a pressure 
switch. The local control means controls the pressure at 
the brake control port according to the dictates of the 
brake force command signal and the brake control pres- 
sure feedback signal by generating valve command sig- 
nals. The solenoid driver means operates the service, 
emergency and release valves in response to, respec- 
tively, service, emergency and release valve command 
signals received from the local control means. The 
speed sensor means receives input from a speed sen- 
sor located on an axle of the truck and converts the input 
into a speed signal and an acceleration/deceleration 
signal. The brake assurance means operates either in 
a standby mode or an intervention mode of operation. 
In the standby mode, the brake assurance means allows 
the emergency and release valve command signals to 
pass from the local control means to the solenoid driver 
means, In the intervention mode, the brake assurance 
means prevents the emergency and the release valve 
command signals from reaching the solenoid driver 
moans thereby assuring that the release and emergen- 
cy valves open. This enables the emergency brake con- 
trol pressure to build at the brake control port so that the 
variable load relay valve provides the corresponding 
load compensated pressure to the brake cylinder of the 
truck. The brake assurance means operates in the in- 
tervention mode in response to a loss of power or in re- 
sponse to a predetermined set of conditions. The com- 
munication means communicates within the universal 
unit and between the universal unit and the master elec- 
tronic unit the signals used for controlling the brakes of 
the truck. When the pressure within a brake pipe of the 
rail vehicle drops to an emergency level, the pressure 
switch generates an emergency signal that is conveyed 
to the brake assurance means for use as part of the pre- 
determined set of conditions. 

OBJECTIVES OF THE INVENTION 

[0017] It is, therefore, a primary objective of the 
present invention to provide a universal pneumatic 
brake control unit for use with a master electronic unit 
that according to a brake control process generates 
brake force command signals in response to which the 
universal unit controls service braking, emergency brak- 
ing and supping and spinning of the wheels of one or 
more trucks on the rail vehicle. 
[001 8] Another objective of the present invention is to 
control service braking, emergency braking and wheel 
slip and spin control functions from a single pneumatic 
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brake control unit rather than from separate compo- 
nents and devices as is typical of prior art pneumatic 
brake control systems. 

[0019] Yet another objective of the present invention 
s is to provide a universal pneumatic brake control unit 
whose electronic control components and electropneu- 
matic devices are connected together and contained 
within a single package thereby greatly reducing the 
amount of wiring and the number of components and 
io devices typical of prior art pneumatic brake control sys- 

[0020] Still another objective of the present invention 
is to provide a universal pneumatic brake control unit 
whose overall weight is less than that of certain parts of 
'5 prior art brake control systems that the present invention 
would replace. 

[0021] Even another objective of the present Inven- 
tion is to provide a universal pneumatic brake control 
unit capable of being used with many different types of 

20 pneumatic brake control systems including those used 
in connection with passenger trains, subway trains, trol- 
leys and various other rail vehicle systems most of which 
have separate pneumatic controls for service braking, 
emergency braking and wheel slip and spin control func- 

2s tions. 

[0022] A further objective of the present invention is 
to provide a universal pneumatic brake control unit 
whose electronic control components and electropneu- 
matic devices are housed within a single weather tight 

so enclosure thereby protecting such components and 
such devices from adverse environmental conditions. 
[0023] Yet a further objective of the present invention 
is to provide a universal pneumatic brake control unit 
featuring certain valves arranged and controlled so that 

35 upon a loss of power the universal unit by default allows 
pressure at an emergency rate to flow to the brake cyl- 
inders so as to apply the brakes of the truck(s). 
[0024] Still a further objective of the present invention 
is to provide a universal pneumatic brake control unit for 

40 performing a brake control process through which it 
alone controls service braking, emergency braking and, 
optionally, slipping and spinning of the wheels of one or 
more trucks on a rail vehicle. 

[0025] Even a further objective of the present inven- 
ts tion is to provide a universal pneumatic brake control 
unit that employs a variable load relay valve in a manner 
which allows not only control of service braking and 
emergency braking but also control of wheel slip and 
spin which in prior art pneumatic brake control systems 
so was performed through valves dedicated to that func- 
tion. 

[0026] Yet another objective of the present invention 
is to provide a universal pneumatic brake control unit 
whose design allows it to be substituted for the parts 
55 used to implement wheel slip and spin control in prior 
art pneumatic brake control systems as well as to control 
service braking and emergency braking normally pro- 
vided by other components of the prior art system. 



4 



EP 0 855 320 B1 



[0027] In addition to the objectives and advantages 
listed above, various other objectives and advantages 
of the present invention will become more readily appar- 
ent to persons skilled in the relevant art from a reading 
of the detailed description section of this document. The 
other objectives and advantages will become particular- 
ly apparent when the detailed description is considered 
along with the attached drawings and with the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Figure 1 is a partial schematic view of a brake 
control system in which the present invention has been 
incorporated. 

[0029] Figure 2 is a block diagram of the universal 
pneumatic brake control unit shown in Figure 1 illustrat- 
ing the pneumatic connections between the various por- 
tions of the present invention. 
[0030] Figure 3 is a block diagram of the universal 
pneumatic brake control unit shown in Figure 2 illustrat- 
ing the electrical connections between the various por- 
tions of the present invention. 
[0031] Figures 4A and 4B illustrate a block diagram 
that illustrates a brake control process. 
[0032] Figures 5A and 5B illustrate a schematic view 
of a brake assurance module of the universal pneumatic 
brake control unit shown in Figures 2 and 3. 

DETAILED DESCRIPTION OF THE INVENTION 



[0033] Before describing the present 
tail, the reader is advised that, for the sake of clarity and 
understanding, identical components having identical 
functions in each of the accompanying drawings have 
been marked with the same reference numerals in each 
of the Figures provided in this document. 
[0034] The present invention can be used within and 
made a part of a variety of train brake control systems. 
The present invention, for example, may be incorporat- 
ed into pneumatic brake control systems such as the 
WABCO 26-C Brake Control System, the WABCO RT- 
2 Brake Control System and the WABCO RT-5 Brake 
Control System (T-1 Style, MARTA Style and WMATA 
Style). Depending on the particular brake control system 
in which the present invention is used, certain modifica- 
tions that should be apparent to persons skilled in the 
brake control art may be necessary. Any of the brake 
control systems featuring the present invention will more 
reliably control the brakes of the train as compared to 
such brake control systems lacking the present inven- 

[0035] Figure 1 illustrates the essential details of a 
presently preferred embodiment of the present inven- 
tion. This figure depicts the present invention within the 
WABCO 26-C Brake Control System, generally desig- 
nated 1 , to control the brakes of a train. The present 
invention includes a universal pneumatic brake control 



unit 100 through which to control the brakes on one or 
more trucks of a given rail vehicle. For reasons that will 
become more apparent from a reading of the ensuing 
paragraphs, one universal unit is preferably used for 

5 each truck. 

[0036] Referring now to Figures 2 and 3, the universal 
unit basically comprises an electronics section 200, an 
electropneumatic section 400 and a pneumatic section 
600. The electronic section 200 includes a communica- 

10 tion interface means 210, a local control means 230, a 
speed sensor interface means 240, a solenoid driver 
means 250, a transducer interface means 260 and a 
brake assurance interface means 300. The electrop- 
neumatic section 400 includes an emergency applica- 

15 tion valve (EAV) 41 0, a service application valve (SAV) 
420 and a release valve (RV) 430 along with an air 
springtransducer(AST)450,abrake-cylindertransduc- 
er (BCT) 460, a brake cylinder control transducer (BC- 
CT) 470 and a trainline pressure switch 480. The pneu- 

20 matic section 600 features a variable load relay valve 
(VLRV) 601. 

[0037] Regarding the presently preferred embodi- 
ment, the universal unit 100 connects pneumatically 
within the 26-C Brake Control System 1 through several 
25 ports as shown in Figures 1 and 2. The input ports of 
universal unit 1 00 include a relay valve supply port 1 21 , 
an air spring supply port 123, an emergency application 
supply port 124, a service application supply port 125 
and a trainline pipe port 1 26. The output ports include a 
30 brake cylinder output port 122 and an exhaust port 127. 
The air spring supply port 123 receives air spring pres- 
sure from an air suspension system (not shown) on the 
rail vehicle in a manner well known in the brake control 
art. The service application supply port 125 receives a 
35 first source of pressure. The emergency application 
supply port 124 receives a second source of pressure 
and the relay valve supply port 121 receives a third 
source of pressure. In the 26-C System, the first and 
third sources of pressure are preferably the same, 
40 namely, the supply reservoir 2 of brake control system 
1 . The second source of pressure is a brake pipe 3 via 
a BP sensing unit 800. Also, the trainline pipe port 1 26 
receives pressure from the brake pipe in the 26-C Sys- 
tem. The trainline or brake pipe pressure switch (BPPS) 
45 480 then monitors the pressure in the brake pipe 3. In 
a manner well known in the brake control art, when pres- 
sure in brake pipe 3 drops to an emergency level, the 
BPPS 480 generates an electrical signal indicative of an 
emergency. The BPPS passes this emergency signal to 
so the brake assurance means 300 where it is used in an 
emergency as described below. 
[0038] The variable load relay valve 601 is an air pi- 
loted device whose construction and operation are well 
known in the brake control art. The VLRV 601 may op- 
55 tionally be replaced by a combination consisting of a var- 
iable load valve and a J-1 relay valve both of which are 
also well known. The VLRV 601 includes a supply port 
651 connected to the third source of pressure via relay 
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valve supply port 121, an output port 652 connected to 
the brake cylinders via brake cylinder output port 122, 
and a load weight port 653 connected to the air suspen- 
sion system via air spring supply port 123 and a brake 
control port 654 connected both to the outputs of the 
EAV 41 0 and SAV 420 and to the input of the RV 430. 
The VLRV 601 also includes an exhaust port 655 
through which pressure from the brake cylinders vents 
to atmosphere when the pressure at brake control port 
654 falls below a minimal level in a manner well known 
in the art. The SAV 420 when open allows a low capacity 
service brake control pressure to pass from the first 
source of pressure to brake control port 654. The EAV 
41 0 when open allows a low capacity emergency brake 
control pressure to pass from the second source of pres- 
sure to brake control port 654. The VLRV 601 responds 
to either low capacity brake control pressure by provid- 
ing from output port 652 a high capacity pressure to the 
brake cylinders. Though the air supplied to the brake 
cylinders will obviously be provided in greater quantity 
than the air received at brake control port 654, the air 
delivered to the brake cylinders (i.e., brake cylinder 
pressure) and the air delivered to brake control port 654 
(i.e., brake control pressures) will be approximately 
equal in pressure as long as the brake cylinder pressure 
is below the air spring pressure provided to load weight 
port 653. Brake cylinder pressure is thus proportional to 
pressure that the VLRV 601 receives from the air sus- 
pension system. The VLRV 601 uses air spring pressure 
to limit the maximum pressure at which air is directed to 
the brake cylinders, The VLRV 601 thus compensates 
for the weight of the load borne by the rail vehicle during 
both service and emergency brake applications. 
[0039] Regarding the pressure transducers, the air 
spring transducer (AST) 450 monitors the air spring 
pressure at the load weight port 653 of the VLRV 601 . 
The brake cylinder control transducer (BCCT) 470 mon- 
itors the brake control pressure at the brake control port 
654 of the VLRV. The brake cylinder transducer (BCT) 
460 monitors the pressure supplied to the brake cylin- 
ders from the output port 652 of the VLRV (i.e., the brake 
cylinder output port 22 of the universal unit). 
[0040] The SAV, EAV and RV valves are each two- 
way magnet valves controlled by the electronic section 
200 of universal unit 100 as indicated by Figures 2 and 
3. The SAV 420 connects at its input port to the first 
source of pressure via the service application supply 
port 1 25 and at its output port connects to the brake con- 
trol port 654 of the VLRV 601 . The EAV 410 connects 
at its input port to the second source of pressure via the 
emergency application supply port 1 24 and at its output 
port to the brake control port 654 of the VLRV. The RV 
430 connects at its input port to brake control port 654 
and vents to atmosphere through its exhaust port 127. 
[0041] The universal unit 100 connects electrically 
within the 26-C Brake Control System 1 as best shown 
in Figure 3. Each rail vehicle usually includes a master 
electronic unit (MEU) (not shown) whose construction 



10 

and operation are generally well known in the brake con- 
trol art. The communication interface means 210 is the 
component through which universal unit 100 communi- 
cates with the MEU via a brake control bus 10 on the 

5 rail vehicle. The communication means 21 0 may take 
the form of any one of a variety of known devices used 
to communicate information between parts of an elec- 
tronic system. Through brake control bus 10, the MEU 
communicates with and controls each of the universal 

10 units 100 on a given rail vehicle as explained below. 
Brake control bus 10 can be either an electronic or a 
fiber optic link and use any one of a variety of commu- 
nication protocols known in the communication art. 
[0042] The universal unit 100 incorporates into the 

15 WABCO 26-C Brake Control System 1 preferably along 
with the BP sensing unit 800 as shown in Figure 1 . BP 
sensing unit 800 is a novel device which serves at least 
in part as a pneumatic backup to the universal unit 1 00 
on each of the trucks. BP sensing unit 800 pneumatically 

20 interconnects between the brake pipe 3 of brake control 
system 1 andthe emergency application supply port 124 
of each universal unit 100 on the rail vehicle. As shown 
in Figure 1 , BP sensing unit 800 connects to brake pipe 
3 much like the prior art VX vent valve 4 and the prior 

25 art A-1 reducing relay valve 5 typically found on many 
brake control systems. BP sensing unit 800 electrically 
connects within brake control system 1 through its BP 
transmission interface means 805. BP transmission 
means 805 may take the form of any one of a variety of 

30 known devices used to communicate information be- 
tween parts of an electronic system, The transmission 
means connects BP sensing unit 800 to the MEU via 
brake control bus 10. 

[0043] The BP sensing unit 800 includes an auxiliary 

35 reservoir 802, a control reservoir 803, a brake pipe 
transducer (BPT) 804, thetransmission interface means 
805 and an MC-31 control valve portion 810. The MC- 
31 valvo portion 81 0 includes a three state valve 81 1 , a 
quick service valve (QSV) 812 and, optionally, a quick 

*o release valve (QRV) 81 3. The three state valve 811 is 
an air piloted valve whose construction and operation 
are generally well known in the brake control art. The 
three state valve includes two pilot ports and two ex- 
haust ports E1 and E2. Its operation depends on the dif- 

15 ference in pressure applied to its two pilot ports. As 
shown in Figure 1 , the first pilot port 821 receives pres- 
sure from brake pipe 3 while the second pilot port 822 
receives pressure from control reservoir 803. The QSV 
812 is an air piloted valve whose operation depends on 

so the pressure applied to its service pilot port. The service 
pilot port pneumatically connects to the emergency ap- 
plication supply port 124 (i.e., the input of EAV 410) in 
each universal unit 1 00 on the rail vehicle. The QSV 812 
remains in an open state as long as pressure at its pilot 

55 port remains below a preselected level as alluded to in 
Figure 1 . The QRV 81 3 is an optional feature of BP sens- 
ing unit 800. It is also an air piloted valve whose opera- 
tion depends on the pressure applied to its release pilot 
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port. The release pilot port pneumatically connects to 
port 840 of BP sensing unit 800. The QRV813 remains 
in a closed state until the pressure at port 840 builds to 
the preselected or any other desired level. The auxiliary 
reservoir 802 also pneumatically connects to the emer- s 
gency application supply ports 124. It essentially serves 
as a buffer against sharp increases and decreases in 
pressure. 

[0044] The BP sensing unit 800 operates in response 
to the changes in pressure within the brake pipe 3 of the 
brake control system. Depending on the difference in 
pressure between the first and second pilot ports 821 
and 822 of three state valve 81 1 , the three state valve 
may assume any one of three positions: apply, lap and 
release. When the 26-C System, for example, com- 
mands a decrease in brake pipe pressure to apply the 
brakes, the three state valve will soon move to the apply 
position. This occurs when the pressure in brake pipe 3 
falls below that in the control reservoir 803 thereby drop- 
ping the pressure at first pilot port 821 relative to that at 
second pilot port 822. The three state valve then as- 
sumes the apply position in which pressurized airflows 
both to auxiliary reservoir 802 and to emergency appli- 
cation supply port 124 24 of each universal unit (i.e., to 
the input of the EAVs). This pressurized air flows to 
those two destinations through two routes in BP sensing 
unit 800: (1) from control reservoir 803 through three 
state valve 811 and pipe 850 to the EAVs and (2) from 
brake pipe 3 through three state valve 81 1 and the QSV 
812 to the EAVs as long as the pressure at the pilot port 
of QSV 812 remains below the preselected level. The 
QSV advantageously diverts from brake pipe 3 to the 
EAVs a relatively small amount of pressurized air that 
otherwise would be exhausted to atmosphere. When 
the pressure at service pilot port of QSV 812 exceeds 
the preselected level, the QSV closes thereby severing 
one connection between brake pipe 3 and emergency 
application supply ports 1 24. Once the QSV closes, the 
QSV prevents the pressurized air supplied to the EAVs 
from flowing back into brake pipe 3. During brake appli- 
cations, the QSV thus assists not only in quickly reduc- 
ing pressure in brake pipe 3 but also in quickly increas- 
ing the pressure supplied to the emergency application 
supply port 124 of each universal unit. 
[0045] When the 26-C System, for example, com- 
mands an increase in brake pipe pressure to release the 
brakes, three state valve 811 will soon move to the re- 
lease position. This occurs when the pressure in brake 
pipe 3 exceeds the pressure in control reservoir 803 
thereby increasing the pressure at first pilot port 821 rel- 
ative to that at second pilot port 822. The three state 
valve then assumes the release position in which pres- 
surized air from brake pipe 3 flows through three state 
valve 811 to pressurize control reservoir 803. Simulta- 
neously, BP sensing unit 800 vents to atmosphere pres- 
surized air from both auxiliary reservoir 802 and the 
emergency application supply port 124 of each univer- 
sal unit. It vents such pressurized air from those two 



sources to atmosphere through two routes in BP sens- 
ing unit 800: (1) from the EAVs through pipe 850 and 
three state valve 81 1 to atmosphere via exhaust port E1 
and (2) from the EAVs through QSV 81 2 and three state 
valve 811 to atmosphere via exhaust port E2.The latter 
route is available only when the pressure at the pilot port 
of QSV 812 again drops below the preselected level. 
[0046] The optional QRV 813 may be used to pressu- 
rize the brake pipe even more quickly when the 26-C 
System 1 commands an increase in brake pipe pressure 
to release the brakes. Specifically, as brake pipe 3 be- 
gins to charge, the QRV 813 may be used to provide a 
route through which pressurized air remaining in control 
reservoir 803 can flow back into brake pipe 3. During 
brake pipe charging, the release pilot port of QRV 813 
need only receive a pressure sufficient to open the QRV. 
Once open, the QRV would allow the pressurized air to 
flow from control reservoir 803 through pipe 850 back 
into brake pipe 3 as shown in Figure 1 . Functioning in a 
manner similar to that of QSV 812, the QRV 813 may 
be used to assist in quickly recharging the brake pipe 
and releasing the brakes. 

[0047] When the control reservoir eventually reaches 
an equilibrium with the brake pipe, the pressures re- 
spectively applied to the first and second ports 821 and 
822 of three state valve 811 equalize. The three state 
valve then assumes the lap position in which the pres- 
surized air from brake pipe 3 flows through a choke in 
three state valve 811 to keep control reservoir 803 pres- 
surized. The three state valve thus maintains within con- 
trol reservoir 803 the pressure that will be needed to 
pneumatically instigate the next brake application via 
the universal units. Simultaneously, BP sensing unit 800 
still vents to atmosphere pressurized air from both aux- 
iliary reservoir 802 and the emergency application sup- 
ply port 124 of each universal unit. As shown in Figure 
1, however, it vents such pressurized air from those two 
sources to atmosphere only through one route in the BP 
sensing unit: from the EAVs through QSV 812 and three 
state vaive 811 to atmosphere via exhaust port E2, As 
long as the pressure at its pilot port remains below the 
preselected level, the QSV remains open and allows 
such pressurized air to vent to atmosphere. 
[0048] The BP sensing unit may also feature a CS 
magnet valve 830. The CS magnet valve 830 is a valve 
whose construction and operation are generally well 
known in the brake control art. It may or may not be in- 
corporated into the BP sensing unit depending into 
which particular brake control system the invention will 
be incorporated. In the WABCO 26-C CS-2 Style Brake 
Control System, for example, BP sensing unit 800 may 
feature CS magnet valve 830 as shown in Figure 1 . The 
CS magnet valve could be used to vent brake pipe 3 to 
atmosphere when energized via an electrical trainline. 
When the brake control system 1 commands a decrease 
in brake pipe pressure to apply the brakes, for example, 
it could also energize CS magnet valve 830 so that 
brake pipe pressure would drop even more quickly. CS 
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magnet valve 830 can therefore be used to assist in 
quickly decreasing pressure in brake pipe 3 and apply- 
ing the brakes. 

[0049] It should be apparent to persons skilled in the 
brake control art that the BP sensing unit may conceiv- 
ably be employed on brake control systems other than 
the 26-C discussed above. Obvious modifications may 
be necessary, though, such as changing the pneumatic 
trainline to which the sensing unit would connect. This 
would, of course, depend upon the specific application 
in which the sensing unit is employed. 
[0050] Regarding the operation of the present inven- 
tion, the WABCO 26-C Brake Control System through 
its central controller unit (not shown) sends the brake 
command signal pneumatically along brake pipe 3 to 
each of the rail vehicles. It is through this brake com- 
mand signal that the train operator ultimately controls 
the brakes of the rail vehicles in the train. The brake pipe 
transducer (BPT) 804 of BP sensing unit 800 on each 
rail vehicle converts the pneumatic brake command sig- 
nal into an electrical signal which it passes to the BP 
interface means 805. Through BP transmission means 
805, BP sensing unit 800 makes this electrical brake 
command signal available to the MEU or any other de- 
vices on brake control bus 10. The MEU receives not 
only the brake command signal but also other signals 
through which it controls each of the trucks on the rail 
vehicle. 

[0051] The MEU in each rail vehicle performs the 
Brake Control Process depicted in blocks 1-15 of Fig- 
ures 4A and 4B. This process is somewhat different than 
the prior art brake control process described above es- 
pecially as it pertains to the functions illustrated in blocks 
15A and 15B. As shown in Figures 4A-B, the MEU re- 
ceives various signals and determines a brake force 
command signal according to principles well known in 
the brake control art. The brake force command signal 
is an electrical signal ultimately indicative of the pres- 
sure that ought to be supplied to the brake cylinders of 
each truck. It is communicated to each universal unit as 
indicated in blocks 15A and 15B. 
[0052] The MEU, for example, reads the rate request 
signal, the power/brake signal and the emergency brake 
signal received from the brake control system as shown 
in block 1 . In certain brake control systems such as the 
26-C System, the rate request signal and the emergen- 
cy brake signal are both conveyed to the MEU through 
the same route, i.e., along brake pipe 3 to BPT 804 to 
the MEU, and are essentially one and the same. In other 
brake control systems, they may be conveyed to the 
MEU through different routes such as separate electri- 
cal and pneumatic trainlines. Depending on the type of 
brake control system in which the present invention is 
employed, the rate request signal may be representa- 
tive not only of the brake command signal but also the 
rate at which to propel the rail vehicle during propulsion. 
In the 26-C System, however, the rate request signal 
represents the brake command signal. The power/brake 
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signal is used in conjunction with the rate request signal 
to distinguish whether the train is in the braking mode 
or the propulsion mode. 

[0053] Block 1 of the Brake Control Process illustrates 
s that the MEU uses these signals to determine the rate 
atwhich the entire train is to be braked, i.e., train braking 
rate request (in mphps). Block 2 illustrates that the MEU 
converts the train braking rate request into the rates at 
which the trucks on the rail vehicle are to be braked, i. 
10 e„ the truck braking rate request (in mphps). The truck 
braking rate request represents the amount of braking 
force that should be applied by the brakes of each truck. 
[0054] The MEU may also process other signals such 
as a speed signal, an air spring pressure signal, a dy- 
15 namic brake feedback signal, a snow brake request sig- 
nal and a wheel slip control signal. Block 3 of the Brake 
Control Process illustrates that the MEU may use the 
speed signal to perform speed tapering, an optional fea- 
ture of the Brake Control Process. The output of block 
20 3 is a modified truck braking request. Block 4 represents 
jerk limiting through which to reduce the jerking that 
would otherwise be encountered with quick acceleration 
or braking. The rate at which the truck brakes are ap- 
plied or the rate at which the rail vehicle is accelerated 
25 may be limited to the preset jerk limit (mphpsps). The 
jerk limited truck braking request passes to block 6. 
[0055] Blocks 5 and 6 of the Brake Control Process 
show that the air spring pressure signal may be used to 
modify the jerk limited truck braking request so as to 
30 compensate forthe weight borne by the rail vehicle dur- 
ing brake applications. Based on rail vehicle weight and 
the jerk limited truck braking request, the MEU calcu- 
lates the required friction tractive effort to be applied by 
the brakes of each truck as indicated by block 6. Block 
35 7 and 8 show that the wheel slip control can be used to 
reduce the friction tractive effort in response to wheel 
slippage. Blocks 9-1 2 show that the friction tractive effort 
may be further reduced by the amount of dynamic brak- 
ing effort provided by the propulsion units. 
40 [0056] Block13illustratesthatMEUmayalsotakein- 
to account the snow brake request. The friction tractive 
effort may be further reduced to account for the snow 
braking effort already applied to the wheels. The output 
of block 1 3 represents the final braking effort to be ap- 
15 plied to the wheels of each truck. Block 14 illustrates 
that the MEU converts the final friction braking effort into 
an electrical signal indicative of brake cylinder pressure. 
Equivalent to the final braking effort, the brake cylinder 
pressure signal represents the amount of pressure that 
so ought to be supplied to the brake cylinders of each truck 
of the rail vehicle. Blocks 15A and 15Beach convert the 
brake cylinder pressure signal into the type of voltage 
or current signal that can be processed by each of the 
universal units 1 00 on the rail vehicle. This signal, called 
55 the brake force command signal, is sent to each univer- 
sal unit 100 as shown in blocks 15A and 15B. 
[0057] It should be apparent to persons skilled in the 
brake control art that each universal unit 100 could be 
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designed to perform part or all of the Brake Control Proc- 
ess in addition to those tasks described below. The var- 
ious signals needed to perform the process would be 
conveyed directly or indirectly to universal unit 100 via 
the trainlines or other means as shown in Figure 3, The 
MEU could then serve as a backup or perform more of 
a communication function or other desired tasks or both . 
Obvious modifications may be necessary, though, de- 
pending upon the specific application in which the uni- 
versal unit is employed. 

[0058] Referring now to Figures 2 and 3, the MEU 
sends the brake force command signal to the commu- 
nication interface means 210 of each universal unit on 
the rail vehicle. Communication means 21 0 conveys the 
brake force command signal to local control means 230. 
Local control means 230 is basically a computing device 
through which universal unit 100 controls its magnet 
valves (i.e., the RV, SAV and EAV) during most condi- 
tions as explained below. Specifically, in response to the 
brake force command signal, local control means 230 
generates valve command signal(s) to direct solenoid 
driver means 250 to energize the appropriate magnet 
valve(s). For reasons that will soon be apparent the 
valve commands sent from local control means 230 to 
solenoid driver means 250 are routed through brake as- 
surance means 300. 

[0059] The brake force command signal can also be 
referred to as a command for brake control pressure be- 
cause it represents the pressure that should be supplied 
to the brake control port 654 of VLRV 601 . The brake 
force command signal, of course, is also ultimately in- 
dicative of the pressure that should be supplied to the 
brake cylinders of each truck. Local control means 230 
receives not only the command for brake control pres- 
sure but also feedback in the form of a brake control 
pressure feedback signal. The brake control pressure 
feedback signal is indicative of the pressure currently at 
brake control port 654 of VLRV 601 . It is sent from the 
BCCT 470 via transducer interface means 260 and com- 
munication interface means 210. 
[0060] The local control means essentially controls 
the pressure that is applied to brake control port 654 of 
the VLRV. Local control means 230 executes a sum- 
ming point function through which it compares the com- 
mand for brake control pressure received ultimately 
from the MEU with the brake control pressure feedback 
signal received ultimately from BCCT 470. If the brake 
control pressure feedback signal represents a pressure 
greater than that represented by the command for brake 
control pressure, local control means 230 will command 
solenoid driver means 250 to energize (open) RV 430 
either continuously or pulsingly to reduce the pressure 
at brake control port 654 of the VLRV to the desired lev- 
el. Local control means 230 will also simultaneously 
command solenoid driver means 250 to direct SAV 420 
to its normally closed (deenergized) state and EAV 410 
remains in its closed (energized) state. This prevents 
service brake control pressure or emergency brake con- 



trol pressure from affecting the pressure atbrake control 
port 654 of the VLRV. If the brake control pressure feed- 
back signal represents a pressure whose value lies with- 
in a preset band around that represented by the com- 

5 mand for brake control pressure, local control means 
230 will command solenoid driver means 250 to main- 
tain the pressure currently prevailing at brake control 
port 654 of the VLRV. Solenoid driver means 250 will 
thus directthe SAV and RV to their closed (deenergized) 

10 states and the EAV remains in its closed (energized) 
state. The pressure at brake control port 654 thus re- 
mains constant. If the brake control pressure feedback 
signal represents a pressure less than that represented 
by the command for brake control pressure, the local 

is control means will command the solenoid driver means 
to energize (open) the SAV either continuously or puls- 
ingly to increase the pressure at brake control port 654. 
Local control means 230 will also simultaneously com- 
mand the solenoid driver means to direct the RV to its 

20 normally closed (deenergized) state and the EAV re- 
mains in its closed (energized) state. This allows service 
brake control pressure to build at control port 654 of the 
variable load relay valve 601 . 
[0061] The VLRV responds to either brake control 

2s pressure by providing a corresponding pressure to the 
brake cylinders that is proportional to pressure that VL- 
RV 601 receives from the air suspension system. This 
yields a final friction braking effort to the wheels of the 
truck that compensates for the weight of the load borne 

30 by the rail vehicle. Local control means 230 responds in 
this manner continuously to both the command for brake 
control pressure and the brake control pressure feed- 
back signal as these commands are obviously subject 
to continuous change. 

35 [0062] It should be apparent that universal unit 100 
may optionally use a J-1 relay valve instead of variable 
load relay valve 601 depending on the particular train at 
issue. Certain 26-C Systems, for example, do not re- 
quire the VLRV even though each of the rail vehicles of 

40 the train has an air suspension system. This is because 
the difference between the weight of the railcar and that 
of the load may be insufficient to warrant the addition of 
the load compensating function of the VLRV. The J-1 
relay valve would be incorporated into the universal unit 

45 in a manner identical to the VLRV with the exception of 
load weight port 653. 

[0063] The local control means may also perform cer- 
tain other tasks which can be performed according to 
principles well known in the brake control art. For exam- 

so pie, local control means 230 can be used to determine 
whether the speed sensors are operating properly. This 
includes determining whether any discontinuities have 
developed in the associated wiring. It does this through 
a speed sensor test signal which it sends via the speed 

55 sensor interface means 240 to each speed sensor lo- 
cated on the axles of the truck. The result signal gener- 
ated by each speed sensor in response to the test signal 
is compared to the test signal. The speed sensors op- 



17 EP 0 855 320 B1 18 



erate properly if each result signal comports with the test 
signal. Whatever the result of the comparison , local con- 
trol means 230 sends a diagnostic message indicative 
of the state of each speed sensor to communication 
means 21 0. It is through communication means 21 0 that 
universal unit 100 can make the diagnostic message 
available to any other devices on brake control bus 10. 
The system may be configured so that either the MEU 
commands local control means 230 to check the oper- 
ation of the speed sensors or that local control means 
230 does so unilaterally. 

[0064] Each truck axle is equipped with a speed sen- 
sor as is well known in the brake control art. The speed 
sensor interface means 240 receives input from these 
speed sensors and converts them into signals indicative 
of speed and the rate at which the rail vehicle is accel- 
erating or decelerating. Speed sensormeans 240 sends 
these speed and accel/decel signals to communication 
means 210 through which universal unit 100 can make 
them available to other devices on brake control bus 1 0 
including the MEU and the brake assurance means 300 
as discussed in greater detail below. The MEU may use 
the speed signal (e.g., in speed tapering) and the accel/ 
decel signal (e.g., in jerk limiting) to calculate the final 
friction braking effort according to the Brake Control 
Process outlined in Figures 4A and 4B. 
[0065] The transducer interface means performs 
tasks which can be performed according to principles 
well known in the brake control art. Specifically, trans- 
ducer interface means 260 supplies power to each of 
the transducers in the universal unit such as the brake 
cylinder transducer (BCT) 460, the brake cylinder con- 
trol transducer (BCCT) 470, and the air spring pressure 
transducer (AST) 450. The BCT supplies an electrical 
brake cylinder pressure feedback signal indicative of the 
pressure supplied to the brake cylinders of the truck. 
The BCCT supplies the electrical brake control pressure 
feedback signal indicative of the pressure applied to 
brake control port 654 of the VLRV. The ACT supplies 
the electrical air spring pressure signal indicative of the 
air spring pressure that it receives from the air suspen- 
sion system. Transducer interface means 260 condi- 
tions these signals and sends one or more of them to 
brake assurance means 300 and to communication 
means 210. Through communication means 210, uni- 
versal unit 1 00 can make these signals available to any 
of its components or to any other devices on brake con- 
trol bus 10 including the MEU. 
[0066] The solenoid driver means contains the sole- 
noid driver circuits responsible for driving the emergen- 
cy application valve (EAV), the service application valve 
(SAV) and the release valve (RV). These driver circuits 
receive the valve command signals from local control 
means 230 through which it drives these magnet valves. 
The valve command signals from local control means 
230 are allowed to pass through brake assurance 
means 300 to solenoid driver means 250 during normal 
operating conditions, If the brakes do not apply during 



normal service or emergency braking, brake assurance 
means 300 will interrupt all communication between lo- 
cal control means 230 and solenoid driver means 250 
so that only brake assurance means 300 can control the 

5 magnet valves as explained below. 

[0067] During normal service or emergency braking, 
when solenoid driver means 250 receives a release 
valve command signal from local control means 230, it 
energizes (opens) the RV either continuously or puls- 

10 ingly to reduce the pressure at brake control port 654 of 
VLRV 601 . It also simultaneously directs the SAV to its 
normally closed (deenergized) state and the EAV re- 
mains commanded to its closed (energized) state. This 
prevents service brake control pressure or emergency 

'5 brake control pressure from reaching brake control port 
654. When solenoid driver means 250 receives a serv- 
ice valve command signal from local control means 230, 
it energizes (opens) the SAV eithercontinuously or puls- 
ingiy to increase the pressure at brake control port 654. 

20 It also simultaneously directs the RV to its normally 
closed (deenergized) state and the EAV remains com- 
manded to its closed (energized) state. This allows serv- 
ice brake control pressure to build at brake control port 
654. When solenoid driver means 250 does not receive 

25 an emergency valve command signal from local control 
means 230, it deenergizes (opens) the EAV to increase 
the pressure at brake control port 654. It also simulta- 
neously directs the RV to its normally closed (deener- 
gized) state. This allows emergency brake control pres- 

30 sure to build at brake control port 654. Variable load re- 
lay valve 601 responds to each brake control pressure 
in the previously described manner. 
[0068] The solenoid driver means also performs cer- 
tain other tasks which can be performed according to 

35 principles well known in the brake control art. For exam- 
ple, feedback from the coils of each of the two-way 
valves may be supplied to solenoid driver means 250 
and passed to communication means 210 of universal 
unit 100 as shown in Figure 3. Universal unit 100 can 

40 make these valve feedback signals available to any of 
its components or to any other devices on brake control 
bus 10. 

[0069] The valve feedback signals may be used by 
the overall system in any number of ways. They may, 

45 for example, be used for diagnostic purposes to deter- 
mine whether any one or more of the magnet valves ac- 
tually responded to the valve command signals issued 
by local control means 230. Specifically, from the valve 
feedback signals the MEU could determine whether the 

so magnet valves correctly responded to the command for 
brake control pressure (i.e., brake force command sig- 
nal) it sent to local control means 230. If the valve feed- 
back signals do not comport with the brake force com- 
mand signal issued by the MEU, the MEU can pass a 

55 diagnostic or status message indicative of valve mal- 
function or other failure to the central controller unit of 
the brake control system into which the present inven- 
tion is incorporated. The central controller unit can, of 
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course, be programmed to react in whatever mannerthe 
train authority deems appropriate. Through a visual or 
audio indication, for example, the brake control system 
can at a minimum inform the train operator of the exact 
nature of the problem. 

[0070] Referring now to Figures 5A and 5B, the brake 
assurance means includes logic OR and AND gates 301 
and 302, an emergency relay (EMRL) driver 310, emer- 
gency (EMRL) contacts, a summing circuit 320, a level 
detector circuit 330, a delay circuit 340, a timer circuit 
350, avalve relay driver 360 and normally open solenoid 
relay contacts SR1 and SR2. The primary inputs to 
brake assurance means 300 are the full service demand 
signal and the emergency signal. These signal are sup- 
plied by the brake control system into which the brake 
assurance module 300 is incorporated. 
[0071] The full service demand signal merely repre- 
sents a particular brake command signal (i.e., a partic- 
ular rate request signal) through which the brake control 
system requests full application of the brakes. The full 
service demand signal may be routed from the brake 
control system via an electrical trainline either (1 ) to and 
through the MEU, brake control bus 10 and communi- 
cation interface 210 into brake assurance means 300 
(as in RT-5 T-1 Style and RT-5 MARTA Style) or (2) to 
and through communication interface 21 0 into brake as- 
surance means 300 or (3) directly into brake assurance 
means 300. Similarly, the full service demand signal 
may be routed from the brake control system via a pneu- 
matic trainline to a pressure transducer ultimately 
through the MEU, brake control bus 1 0, communication 
interface 210 and into brake assurance means 300. In 
the 26-C Brake Control System, for example, the central 
controller unit would send the full service demand signal 
pneumatically along brake pipe 3. The BPT 804 of BP 
sensing unit 800 would convert the pneumatic full serv- 
ice demand signal into an electrical signal which it pass- 
es to BP interface means 805. BP sensing unit 800 
makes this electrical signal available to the MEU which 
passes it along brake control bus 10 to communication 
means 210 and ultimately into brake assurance means 
300. 

[0072] The EMRL driver 310 of brake assurance 
means 300 receives the emergency signal from the 
brake control system. Typically, the emergency signal is 
routed via (1 ) an electrical trainline 7 directly into brake 
assurance means 300 or (2) a pneumatic trainline into 
a pressure switch and then into the brake assurance 
means. In the 26-C Brake Control System, for example, 
the central controller unit would send the emergency 
signal pneumatically along brake pipe 3. When pressure 
in brake pipe 3 drops to an emergency level, the BPPS 
480 of each universal unit 100 generates an electrical 
signal indicative of the emergency. The BPPS 480 then 
passes this emergency signal to brake assurance 
means 300. The EMRL driver 310 reduces the voltage 
level of the emergency signal so that it is made compat- 
ible with the logic circuitry of brake assurance means 



300. EMRL driver 310 also feeds back this logic emer- 
gency detect signal to communication means 210 as is 
shown in Figures 3, 5A and 5B. Both the full service de- 
mand signal and the emergency signal are applied to 
5 the input of OR gate 301 whose output is fed into the 
trigger/enable input of timer circuit 350. The full service 
demand signal, of course, may or may not be used in 
this arrangement. 

[0073] The summing circuit of the brake assurance 
io means receives both the brake cylinder pressure feed- 
back signal and the dynamic brake feedback signal. The 
brake cylinder feedback signal comes from the BCT 460 
via transducer interface 260 and represents the actual 
friction braking effort of the brakes of the truck. The dy- 
15 namic brake feedback signal ultimately comes from the 
propulsion unit(s) and represents the dynamic braking 
effort applied through the propulsion motors. The dy- 
namic brake feedback signal is routed via an electrical 
trainline (1) through the MEU, brake control bus 10, 
20 communication interface 21 0 and into brake assurance 
means 300, (2) through communication interface 21 0 in- 
to brake assurance means 300, or (3) directly into brake 
assurance means 300. The output of summing circuit 
320 is a signal representative of the total braking effort 
25 inclusive of both friction and dynamic braking effort. 
[0074] The level detector circuit 330 receives the total 
braking effortsignal from summingcircuit 320. When the 
total braking effort exceeds a predetermined threshold, 
level detector circuit 330 outputs a threshold signal to 
30 delay circuit 340. If delay circuit 340 receives this thresh- 
old signal throughout a preset time period of preferably 
one second, delay circuit 340 passes a logic level signal 
to the reset input of timer circuit 350. Delay circuit 340 
prevents short-lived noise or transients in either or both 
35 of the brake cylinder feedback signal and the dynamic 
brake feedback signal from inadvertently resetting the 
timer of timer circuit 350, The level signal output from 
delay circuit 340 indicates that the total braking effort 
has exceeded the predetermined threshold for the pre- 
40 set time period. The predetermined threshold is prefer- 
ably set at the full service braking level or whatever other 
braking level is deemed appropriate depending on the 
type of brake control system into which the brake assur- 
ance means will be incorporated. 
45 [0075] The AND gate 302 receives both the level sig- 
nal output from delay circuit 340 and a zero speed sig- 
nal. The zero speed signal may be routed from (1) an 
electrical trainline through the MEU, brake control bus 
10, communication interface 210 into brake assurance 
so means 300, (2) an electrical trainline through communi- 
cation interface 210 into brake assurance means 300 or 
(3) speed sensor interface means 240 through local 
control means 230 into brake assurance means 300. 
The zero speed signal appears when the speed of the 
55 rail vehicle is approximately zero, i.e., typically below 3 
mph. The output of AND gate 302 feeds into the set input 
of timer circuit 350. 

[0076] The EMRL driver 31 0 controls the opening and 
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closing of the EMRL contacts. One of the EMRL con- 
tacts is in series with a line thatfeeds the dynamic brake 
feedback signal to summing circuit 320, and another of 
the EMRLcontactsisin series with an emergency status 
line 311 feeding into communication interface 210. 
Through this status line brake assurance means 300 
can pass feedback concerning the state and condition 
of the EMRL contacts to communication means 210. 
Through communication interface 210, universal unit 
1 00 can make this status signal available to the MEU or 
any other devices on brake control bus 1 0. When EMRL 
driver 310 activates in response to the emergency sig- 
nal, the EMRL contacts open and the dynamic brake 
feedback signal is removed from the input of summing 
circuit 320. This assures that only the friction braking 
effort (and not the dynamic braking effort) will be con- 
sidered by brake assurance means 300 during emer- 
gency braking. 

[0077] The valve relay driver 360 controls the opening 
and closing of the SR1 and SR2 contacts. Two of the 
SR1 contacts are in series with the power and return 
control lines that feed the coil of the emergency appli- 
cation valve 410, Another two of the SR1 contacts are 
in series with a status line 411 feeding into communica- 
tion means 210. Likewise, two of the SR2 contacts are 
in series with the power and return control lines that feed 
the coil of the release valve 430. Another two of the SR2 
contacts are in series with a status line 431 feeding into 
communication means 21 0. Through these two solenoid 
status lines, brake assurance means 300 can pass feed- 
back concerning the state of the valves as well as the 
state and condition of the SR1 and SR2 contacts to com- 
munication means 210. Through communication means 
210, universal unit 100 can make these status signals 
available to the MEU or any other devices on brake con- 
trol bus 10. 

[0078] When there is no power applied to the brake 
assurance means or during an emergency, valve relay 
driver 360 is deactivated. This permits the SR1 and SR2 
contacts to assume their normally open states, and as- 
sures that power is cut off to the coils of the emergency 
application and release valves 41 0 and 430. The emer- 
gency application valve 410 will be deenergized 
(opened) thereby allowing emergency brake control 
pressure to flow to brake control po rt 654 of variable load 
relay valve 601 . The release valve 430 will also be deen- 
ergized (closed) thereby preventing pressure at brake 
control port 654 from venting to atmosphere. Variable 
load relay valve 601 responds by providing a pressure 
to the brake cylinders that is proportional to pressure 
that the variable load relay valve 601 receives from the 
air suspension system of the rail vehicle. This allows the 
VLRV 601 to compensate for the weight of the load 
borne by the rail vehicle during the emergency brake 
application. 

[0079] When valve relay driver 360 is activated, how- 
ever, it closes the SR1 and SR2 contacts thereby per- 
mitting powerto flow through the SR1 and SR2 contacts 
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to the coils of the two valves. Whether either one or both 
of the emergency application and release valves are ac- 
tually energized, however, depends on how they are 
controlled by the MEU via communication means 210 

5 and local control means 230. The MEU can control the 
SAV, RV and EAV magnet valves to allow brake control 
pressure to build or drop at brake control port 654 of 
variable load relay valve 601 . During brake release op- 
eration, for example, the EAV would be energized 

10 (closed) thereby preventing emergency brake control 
pressure from flowing to brake control port 654. Simul- 
taneously, the RV would also be energized (opened) 
thereby allowing pressure at brake control port 654 to 
vent to atmosphere. Similarly, during normal service 

is braking operation, for example, the EAV would be ener- 
gized (closed) while the service application and release 
valves would be controlled so as to allow service brake 
control pressure to build or drop at brake control port 
654. Variable load relay valve 601 would then respond 

20 by providing to the brake cylinders the appropriate load 
compensated brake cylinder pressure through which it 
compensates forthe load borne by the rail vehicle during 
service brake applications. 

[0080] When power is first applied to brake assurance 

25 means 300, valve relay driver 360 will not activate until 
timer circuit 350 is set. Specifically, brake assurance 
means 300 monitors the lines through which it receives 
the zero speed signal and the level signal from delay 
circuit 340. When both of these signals appear simulta- 

30 neously at the input of AND gate 302, this indicates that 
the speed of the rail vehicle is approximately zero and 
that the brake cylinder pressure exceeds the predeter- 
mined threshold (i.e., the brakes of the truck are ap- 
plied), as would be expected upon start up of the train. 

as This insures that pressure in the brake cylinders has 
built up before allowing a release of the brakes. Under 
these conditions, AND gate 302 feeds a logic set signal 
to the set input of timer circuit 350 and this sets the timer 
circuit. The timer circuit then activates valve relay driver 

40 360 and puts brake assurance means 300 in a standby 
mode of operation. 

[0081] During the standby mode of operation, brake 
assurance means 300 monitors the lines through which 
it receives the emergency and full service demand sig- 

45 nals. Valve relay driver 360 during this standby mode is 
activated. The SR1 and SR2 contacts are therefore 
closed thereby permitting powerto flow through the SR1 
and SR2 contacts to the coils of the two valves. Whether 
either one or both of the emergency application and re- 

so lease valves are actually energized again depends on 
how they are controlled by the MEU via communication 
means 210 and local control means 230. The MEU can 
control the SAV, RV and EAV valves to allow brake con- 
trol pressure to build or drop at brake control port 654. 

55 While brake assurance means 300 is in this standby 
mode, the valves can therefore be controlled so as to 
release the brakes or to provide normal service and/or 
emergency braking operation as described previously. 
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Absent a loss of power or a response to an incoming full 
service demand signal or an emergency signal, the 
brake assurance means remains in this standby mode. 
[0082] Meanwhile, the brake assurance means mon- 
itors the lines through which it receives the emergency s 
and full service demand signals. When EMRL Driver 
31 0 receives the emergency signal, it converts it into a 
logic emergency detect signal and also opens the EMRL 
contacts. This allows the dynamic brake feedback signal 
to be removed from summing circuit 320 during an 
emergency. It also allows the feedback concerning the 
state and condition of the EMRL contacts to be removed 
from communication means 210. If either the full service 
demand signal or the emergency detect signal appear 
at the input to OR gate 301 , the OR gate feeds a logic 
enable signal into the trigger/enable input thereby ena- 
bling timer circuit 350. The timer of timer circuit 350 then 
starts to run. 

[0083] While the timer is running, the brake control 
system should itself be building up pressure in the brake 
cylinders (via the universal units), assuming there are 
no malfunctions in the brake control system. This in- 
crease in brake cylinder pressure is evidenced by a cor- 
responding change in the brake cylinder feedback sig- 
nal, The increases in friction braking effort and in dy- 
namic braking effort, if any, are passed to summing cir- 
cuit 320 in the form of the brake cylinder pressure feed- 
back and dynamic brake feedback signals, respectively. 
In response, summing circuit 320 outputs the total brak- 
ing effort signal to level detector circuit 330. Once the 
total braking effort surpasses the predetermined thresh- 
old, level detector circuit 330 outputs the threshold sig- 
nal to delay circuit 340. If delay circuit 340 receives this 
threshold signal throughout the preset time period, de- 
lay circuit 340 passes the level signal to the reset input 
of timer circuit 350. 

[0084] If the reset input receives the level signal within 
a predetermined time period of preferably 3 to 5 seconds 
from the start of the timer, the timer circuit resets the 
timer and keeps brake assurance means 300 in the 
standby mode, The valve relay driver during this stand- 
by mode is continuously activated thereby keeping 
closed the SR1 and SR2 contacts and permitting power 
to be fed to the coils of the release and emergency ap- 
plication valves. Whether one or both of these two 
valves are actually energized, again depends on how 
the MEU controls the service application, emergency 
application and release valves as described previously. 
Whether the brake control system has responded to a 
command for emergency braking or one for service 
braking, brake assurance means 300 does not inter- 
vene. This is because the brake control system via the 
MEU and universal units (less the brake assurance 
means) has itself commanded the valves through which 
the appropriate brake control pressure is applied to 
brake control port 654. Variable load relay valve 601 
then supplies the desired pressure to the brake cylin- 
ders thereby applying the brakes and resetting timer cir- 
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cuit 350 as well. Through a timer circuit status line 351 , 
timer circuit 350 indicates whether the timer has reset 
or not. 

[0085] Consider now what happens if there is a mal- 
function as result of which pressure does not build up 
pressure in the brake cylinders after the timer starts to 
run (i.e., after either the full service demand signal or 
the emergency detect signal have been received at the 
trigger input of timer circuit 350). If the level signal fails 
to appear at the reset input of timer circuit 350 within the 
predetermined time period, brake assurance means 
300 is forced into an intervention mode. During the in- 
tervention mode, timer circuit 350 deactivates valve re- 
lay driver 360. This permits the SR1 and SR2 contacts 
to assume their normally open states, and assures that 
power is cut off to the coils of the release and emergency 
application valves 41 0 and 430. The emergency appli- 
cation valve will be deenergized (opened) thereby al- 
lowing emergency brake control pressure to flow to 
brake control port 654 of variable load relay valve 601 . 
The release valve will also be deenergized (closed) 
thereby preventing pressure at brake control port 654 
from venting to atmosphere. Variable load relay valve 
601 then responds by providing to the brake cylinders 
the load compensated brake cylinder pressure through 
which it compensates for the load borne by the rail ve- 
hicle during this emergency brake application. 
[0086] The brake assurance means thus operates in 
the intervention mode in response to a loss of power or 
in response to the predetermined set of conditions as 
setforth above. During the intervention mode, brake as- 
surance means 300 itself essentially controls the valves 
through which emergency brake control pressure is sup- 
plied to brake control port 654 of the VLRV. This causes 
emergency pressure to be supplied to the brake cylin- 
ders and the brakes of the truck to apply. More specifi- 
cally, when forced into the intervention mode, brake as- 
surance means 300 interrupts the control that the MEU 
and local control means otherwise have or could have 
over the RV and EAV magnet valves during the standby 
mode. Though it no longer controls the RV and EAV 
valves, local control means 230 may still control the SAV 
420. When brake assurance means 300 operates in the 
intervention mode, the state of setvice application valve 
420 becomes unimportant. 

[0087] Once brake assurance means 300 is placed 
into the intervention mode, it will not return to the stand- 
by mode and reactivate valve relay driver 360 until timer 
circuit 350 receives the set signal at its set input. This 
will occur when the total braking effort again exceeds 
the predetermined threshold for the preset time period 
and the speed of the rail vehicle again reduces to zero. 
When this occurs, AND gate 302 will feed the set signal 
to the set input and this sets timer circuit 350. With the 
timer circuit set, valve relay driver 360 reactivates and 
brake assurance means 300 again assumes the stand- 
by mode. During the standby mode, brake assurance 
means 300 again allows local control means 230 to con- 
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trol the RV and EAV valves according to the brake com- 
mand signals it receives from the MEU. The magnet 
valves therefore assume whatever state to which they 
are commanded by local control means 230. The VLRV, 
of course, responds to whatever pressure it receives at s 
its brake control port 654 and provides a corresponding 
pressure, if any, to the brake cylinders. Meanwhile, the 
brake assurance means again monitors the lines 
through which it receives the emergency and full service 
demand signals. 10 
[0088] Certain authorities in the train industry require 
that wheel slip control be inhibited during emergency 
brake applications. Brake assurance means 300 may 
therefore include two wheel slip inhibit (WSI) contacts 
as shown in Figures 5A and 5B. One WSI contact is in '5 
series with the power line that feeds the coil of emer- 
gency application valve 410. The other WSI contact is 
in series with the power line that feeds the coil of release 
valve 430. Either the MEU or universal unit 100 may 
control the opening and closing of the WSI contacts as 20 
noted previously. 

[0089] It is while the brake assurance means operates 
in the standby mode that the WSI contacts may come 
into play. Brake assurance means 300 keeps the SR1 
and SR2 contacts closed during the standby mode as 2s 
described previously. Similarly, the MEU can keep the 
WSI contacts closed to enable wheel slip control. With 
the SR1, SR2 and WSI contacts closed, the MEU via 
local control means 230 -is able to order a service or an 
emergency brake application as described previously. 30 
During a service brake application, for example, local 
control means 230 commands SAV 420 to open (usually 
energize) and RV 430 to close (deenergize) so as to al- 
low service brake control pressure to build at brake con- 
trol port 654. Similarly, during an emergency brake ap- 35 
plication, local control 230 means commands the EAV 
to open (deenergize) and the RV to close (deenergize) 
so as to allow emergency brake control pressure to build 
at brake control port 654. The VLRV responds to each 
brake control pressure, of course, by providing a corre- 40 
sponding pressure to the brake cylinders that is propor- 
tional to pressure that the VLRV receives from the air 
suspension system. 

[0090] Should wheel slip control be provided, the 
MEU via local control means 230 would at the very least 45 
briefly open (energize) release valve 430 during wheel 
slippage to reduce the pressure in the brake cylinders 
in the previously described manner. This would reduce 
the braking force being applied to the wheels of the truck 
to the point where the wheels are no longer sliding along so 
the rails. When the wheels stop sliding, the MEU via the 
universal units would again bring the braking force up 
to the level requested by the brake control system via 
the brake command signal. 

[0091] The wheel slip control function, however, may 55 
be inhibited during emergency braking by opening the 
WSI contacts in the brake assurance means. With the 
WSI contacts open, the EAV and RV will each assuredly 



be deenergized (open and closed, respectively). This, 
of course, allows emergency brake control pressure to 
continue to build at brake control port 654 of variable 
load relay valve 601 . VLRV 601 responds accordingly 
by providing to the brake cylinders the corresponding 
load compensated brake cylinder pressure. The brakes 
respond by applying the emergency braking force to the 
wheels of the truck. 

[0092] The WSI contacts come into play while brake 
assurance means 300 operates in the standby mode 
and the MEU via local control means 230 commands an 
emergency brake application. By opening the WSI con- 
tacts during these conditions, wheel slip control can be 
inhibited during emergency braking. It should be appar- 
ent that the wheel slip control may optionally be inhibited 
during service braking. 



Claims 

1 . A universal pneumatic brake control unit (1 00) for a 
brake control system (1) through which to control 
brakes of at least one truck of a rail vehicle, said rail 
vehicle including a master electronic unit for deter- 
mining a brake force command signal according to 
a brake control process, said universal unit (100) 
characterized by: 

(a) a service magnet valve (420) supplied with 
a first source of pressure for providing when 
opened a service brake control pressure; 

(b) an emergency magnet valve (41 0) supplied 
with a second source of pressure for providing 
when opened an emergency brake control 
pressure; 

(c) a variable load relay valve (601) having a 
load weight port (653) for receiving air spring 
pressure indicative of weight borne by said rail 
vehicle, a supply port (651) connected to re- 
ceive a third source of pressure, a brake control 
port (654) for receiving said brake control pres- 
sures, an output port (652) connected to a 
brake cylinder of said truck and an exhaust port 
for venting said brake cylinder to atmosphere 
when pressure at said brake control port falls 
below a minimal level, said variable load relay 
valve (601) for providing, in response to said 
brake control pressures, a corresponding load 
compensated pressure proportional to said air 
spring pressure to said brake cylinder thereby 
enabling said brakes to apply to the wheels of 
said truck a force that accounts for the load 
borne by said rail vehicle; 

(d) a release magnet valve (430) for exhausting 
when opened pressure from said brake control 
port (654) to atmosphere thereby preventing 
said variable load relay valve (601) from pro- 
viding said load compensated pressure to said 
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brake cylinder of said truck; 

(e) an air spring transducer (450) for converting 
said air spring pressure to an air spring pres- 
sure signal; 

(f) a brake cylinder control transducer (470) for 
converting said pressure applied to said brake 
control port (654) to a brake control pressure 
feedback signal; 

(g) a brake cylinder transducer (460) for con- 
verting said load compensated pressure to a 
brake cylinder pressure feedback signal; 

(h) a transducer means (260) for supplying 
power to each of said transducers and condi- 
tioning each of said signals generated by said 
transducers; 

(i) a local control means (230) for controlling 
pressure at said brake control port (654) ac- 
cording to the dictates of said brake force com- 
mand signal and said brake control pressure 
feedback signal by generating valve command 
signals corresponding thereto including a serv- 
ice valve command signal, an emergency valve 
command signal and a release valve command 
signal; 

(j) a solenoid driver means (250) for operating 
said service, said emergency and said release 
magnet valves (420, 410, 430) in response to, 
respectively, said service, said emergency and 
said release valve command signals received 
from said local control means (230); 
(k) a speed sensor means (240) for receiving 
input from a speed sensor located on an axle 
of said truck and converting said input into a 
speed signal and an acceleration/deceleration 
signal; 

(I) a brake assurance means (300) for operating 

(I) in a standby mode of operation in which said 
brake assurance means (300) allows said 
emergency and said release valve command 
signals to pass from said local control means 
(230) to said solenoid driver means (250) and 

(II) in an intervention mode of operation in 
which said brake assurance means (300) pre- 
vents said emergency and said release valve 
command signals from reaching said solenoid 
driver means (250) thereby assuring opening 
of said release and said emergency valves 
(430, 41 0) and enabling said emergency brake 
control pressure to build at said brake control 
port (654) so that said variable load relay valve 
(601) provides said load compensated pres- 
sure to said brake cylinder of said truck, said 
brake assurance means (300) operates in said 
intervention mode in response to a loss of pow- 
er to said brake assurance means (300) or in 
response to a predetermined set of conditions; 
(m) a communication means (21 0) for commu- 
nicating within said universal unit (1 00) and be- 



tween said universal unit (1 00) and said master 
electronic unit said signals used for controlling 
said brakes of said truck; and 
(n) a pressure switch (480) for generating an 

5 emergency signal in response to a drop in pres- 

sure to an emergency level within a pneumatic 
trainline (3) of said rail vehicle and communi- 
cating said emergency signal to said brake as- 
surance means (300) for use as part of said pre- 

io determined set of conditions, 

2. The universal unit (100) as recited in claim 1 where- 
in said communication means (21 0) is also for com- 
municating signals received from trainlines of said 

15 brake control system (1). 

3. The universal unit (1 00) as recited in claim 1 where- 
in said local control means (230) is also for: 

20 (a) determining whether said speed sensor is 

operating properly by comparing a test signal 
sent via said speed sensor means to said 
speed sensor and determining whether said 
test signal comports with a result signal gener- 
is ated by said speed sensor in response to said 
test signal; and 

(b) generating in response to a result of said 
comparison a speed sensor diagnostic signal 
indicative of the state of said speed sensor and 
so sending said diagnostic signal to said commu- 

nication means (21 0) for communication to said 
brake control system (1). 

4. The universal unit (1 00) as recited in claim 1 where- 
as in said solenoid driver means (250) is also for pro- 
viding valve feedback signals indicative of the state 
of said magnet valves (41 0, 420, 430) to said com- 
munication means (210). 

40 5. The universal unit (100) as recited in claim 1 where- 
in said brake assurance means (300) includes nor- 
mally closed wheel slip inhibit contacts that are 
openable to inhibit wheel slip control while said 
brake assurance means (300) operates in said 

is standby mode. 

6. The universal unit (1 00) as recited in claim 1 where- 
in: 

so (a) said first source of pressure that supplies 

said service magnet valve (420) is a supply res- 
ervoir (2); 

(b) said second source of pressure that sup- 
plies said emergency magnet valve (410) is a 

55 BP sensing unit (800); and 

(c) said third source of pressure that supplies 
said supply port (65 1 ) of said variable load relay 
valve (601) is said supply reservoir (2). 



15 



29 



EP 0 855 320 B1 



7. The universal unit (1 00) as recited in claim 6 where- 
in said pneumatic trainline (3) to which said pres- 
sure switch (480) is connected is a brake pipe (3) 
of said rail vehicle. 



Patentanspriiche 

1. Universal-Druckluftbremsen-Steuereinheit (100) 
fur ein Bremssteuersystem (1), uber das Bremsen 10 
wenigstens eines Wagens eines Schienenfahr- 
zeugs gesteuert werden, wobei das Schienenfahr- 
zeug eine Haupt-Elektronikeinheit enthalt, die ein 
Bremskraft-Befehlssignal entsprechend einem 
Bremssteuervorgang bestimmt, wobei die Univer- is 
saleinheit (100) gekennzeichnet ist durch: 

(a) ein Betriebs-Magnetventil (420), das mit ei- 
ner ersten Druckquelle gespeist wird, urn, wenn 

es geoffnet ist, einen Betriebsbrems-Steuer- 20 
druck zu erzeugen; 

(b) ein Not-Magnetventil (410), das mit einer 
zweiten Druckquelle gespeist wird, urn, wenn 

es geoffnet ist, einen Notbrems-Steuerdruck zu 25 
erzeugen; * 

(c) ein Wechsellast-Relaisventil (1) mit einem 
Lastgewichtanschluss (653), der Luftfeder- 
druck empfangt, der Gewicht anzeigt, das von 30 
dem Schienenfahrzeug getragen wird, einem 
Speiseanschluss (651), der so angeschlossen 

ist, dass er eine dritte Druckquelle empfangt, 
einem Bremssteueranschluss (654), der die 
Bremssteuerdriicke empfangt, einem Aus- 35 
gangsanschluss (652), dermit einem Bremszy- 
linder des Wagens verbunden ist, und einem 
Ablassanschluss zum Entluften des Bremszy- 
iinders an die Atmosphare, wenn Druck an dem 
Bremssteueranschluss unter einen minimalen w 
Pegel fallt, wobei das Wechsellast-Relaisventil 
(601 ) dazu dient, in Reaktion auf die Bremskon- 
trolldrijkke einen entsprechenden lastkompen- 
sierten Druck, der proportional zu dem Luftfe- 
derdruck ist, zu dem Bremszylinder zu leiten, « 
urn es so zu ermbglichen, dass die Bremsen 
auf die Rader des Wagens eine Kraft ausiiben, 
die der von dem Schienenfahrzeug getragenen 
Last entspricht; 

so 

(d) ein Lose-Magnetventil (430), das, wenn es 
geoffnet ist, Druck uber den Bremssteueran- 
schluss (654) an die Atmosphare ablasst und 
so verhindert, dass das Wechsellast-Relais- 
ventil (601) den lastkompensierten Druck zu 55 
dem Bremszylinder des Wagens leitet; 

(e) einen Luftfeder-Wandler (450), der den Luft- 



federdruckin ein Luftfederdrucksignal umwan- 
delt; 

(f) einen Bremszyllndersteuer-Wandler (470), 
der den auf den Bremsteueranschluss (654) 
ausgeiibten Druck in ein Bremssteuerdruck- 
Riickkopplungssignal umwandelt; 

(g) ein Bremszylinder-Wandler (460), der den 
lastkompensierten Druck in ein Bremszylinder- 
druck-Ruckkopplungssignal umwandelt; 

(h) eine Wandlereinrichtung (260), die jedem 
der Wandler Energie zufiihrt und jedes der Si- 
gnale, die von den Wandlern erzeugt werden, 
aufbereitet; 

(i) eine lokale Steuereinrichtung (230), die 
Druck an dem Bremssteueranschluss (654) 
entsprechend den Vorgaben des Bremskraft- 
Befehlssignals und des Bremssteuerdruck- 
Ruckkopplungssignals steuert, indem sie dem- 
entsprechende Ventilbefehlssignale ein- 
schlieBlich eines Betriebsventil-Befehlssi- 
gnals, eines Notventil-Befehlssignals und ei- 
nes Lbseventil-Befehlssignals erzeugt; 

(j) eine Solenoid-Ansteuereinrichtung (250), 
die das Betriebs-, das Not- und das Lose-Ma- 
gnetventil (420, 410, 430) in Reaktion auf das 
Betriebs-, das Not- bzw. das Lose-Ventilbe- 
fehlssignal betatigt, die von der lokalen Steuer- 
einrichtung (230) empfangen werden; 

(k) eine Geschwindigkeitssensoreinrichtung 
(240), die eine Eingabe von einem Geschwin- 
digkeitssensor empfangt, der an einer Achse 
des Wagens angeordnet ist, und die Eingabe 
in ein Geschwindigkeitssignal sowie ein Be- 
schleunigungs-/Abbrems-Signal umwandelt; 

(I) eine Brems-Sicherstellungseinrichtung 
(300), die 1 . in einem Bereitschaftsbetriebsmo- 
dus, in dem die Brems-Sicherstellungseinrich- 
tung (300) das Not- und das Lose-Ventilbe- 
fehlssignal von der lokalen Steuereinrichtung 
(230) zu der Solenoid-Ansteuereinrichtung 
(250) gelangen lasst, und 2. in einem Eingriffs- 
Betriebsmodus arbeitet, in dem die Brems-Si- 
chersteilungseinrichtung (300) verhindert, 
dass das Not- und das Lose-Ventilbefehlssi- 
gnal die Solenoid-Ansteuereinrichtung (250) 
erreichen, urn so Offnen des Lose- und des 
Not-Ventils (430, 410) sicherzustellen und zu 
ermbglichen, dass der Not-Bremssteuerdruck 
an dem Bremssteueranschluss (654) ansteigt, 
so dass das Wechsellast-Relaisventil (601) 
den lastkompensierten Druck zu dem Brems- 
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zylinder des Wagens leitet, wobei die Brems- 
Sicherstellungseinrichtung (300) in dem Ein- 
griffsmodus in Reaktion auf einen Verlust an 
Energie an der Brems-Sicherstellungseinrich- 
tung (300) oder in Reaktion auf einen vorgege- ■ 
benen Satz von Bedingungen arbeitet; 

(m) eine Ubertragungseinrichtung (210), die in 
der Universaleinheit (1 00) sowie zwischen der 
Universaleinheit (100) und der Haupt-Elektro- i 
nikeinheit die Signale ubertragt, die zum Steu- 
ern der Bremsen des Wagens verwendet wer- 
den; und 

(n) einen Druckschalter (480), der in Reaktion ; 
auf einen Druckabfall in einer Druckluft-Zuglei- 
tung (3) des Schienenfahrzeugs auf einen Not- 
pegel ein Notsignal erzeugt und das Notsignal 
zur Verwendung als Teil des vorgegebenen 
Satzes von Bedingungen zu der Brems-Sicher- * 
stellungseinrichtung (300) ubertragt. 

Universaleinheit (100) nach Anspruch 1, wobei die 
Ubertragungseinrichtung (210) auch dazu dient, 
von Zugleitungen des Bremssteuersystems (1) • 
empfangene Signale zu ubertragen. 

Universaleinheit (100) nach Anspruch 1, wobei die 
lokale Steuereinrichtung (230) des Weiteren dazu 
dient: 

(a) festzustellen, ob der Geschwindigkeitssen- 
sor ordnungsgemaR arbeitet, indern ein Testsi- 
gnal, das iiber die Geschwindigkeitssensorein- 
richtung zu dem Sensor gesendet wird, vergli- 
chen wird, und festzustellen, ob das Testsignal 
einem Ergebnissignal entspricht, das von dem 
Geschwindigkeitssensor auf Reaktion auf das 
Testsignal erzeugt wird; und 

(b) in Reaktion auf ein Ergebnis des Vergleichs 
ein Geschwindigkeitssensor-Di 
zu erzeugen, das den Zustand d' 
digkeitssensors anzeigt, und da; 
gnal an die Ubertragungseinrichtung (210) zur 
Ubertragung zu dem Bremssteuersystem (1) 
zu senden. 

Universaleinheit (100) nach Anspruch 1, wobei die 
Solenoid-Ansteuereinrichtung (250) auch dazu 
dient, Ventil-Ruckkopplungssignale, die den Zu- 
stand der Magnetventile (410, 420, 430) anzeigen, 
zu der Ubertragungseinrichtung (210) zu leiten. 

Universaleinheit (100) nach Anspruch 1, wobei die 
Brems-Sicherstellungseinrichtung (300) im Ruhe- 
zustand geschlossene Radschlupf-Unterdruk- 
kungskontakte enthalt, die geoffnet werden kon- 
nen, um die Radschlupfsteuerungzu unterdriicken, 



•s Geschwin- 



wenn die Brems-Slcherstellungseinrichtung (300) 
in dem Bereitschaftsmodus arbeitet. 

6. Universaleinheit (1 00) nach Anspruch 1 , wobei: 

(a) die erste Quelle von Druck, die das Be- 
triebs-Magnetventil (420) speist, ein Speisebe- 
halter (2) ist; 

(b) die zweite Quelle von Druck, die das Not- 
Magnetventil (41 0) speist, eine BP-Erfassungs- 
einheit (800) ist; und 

(c) die dritte Quelle von Druck, die den Speise- 
anschluss (651) des Wechsellast-Relaisventils 
(601) speist, der Speisebehalter (200) ist. 

7. Universaleinheit (1 00) nach Anspruch 6, wobei die 
Druckluft-Zugleitung (300), mit der der Druckschal- 

1 ter (480) verbunden ist, eine Bremsleitung (300) 
des Schienenfahrzeugs ist. 



Revendications 

1. Unite universelle de commande de frein pneumati- 
que (1 00) pour un systeme de commande de frein 
(1) par lequel les freins d'au moins un chariot d'un 
vehicule sur rails sont commandes, ledit vehicule 
sur rails comprenant une unite electronique mattre 
pour determiner un signal de commande de force 
de freinage conformement a une operation de com- 
mande de frein, ladite unite universelle (1 00) etant 
caracterisee par : 

(a) une electrovanne de service (420) alimen- 
tee par une premiere source de pression pour 
fournir, lorsqu'elle est ouverte, une pression de 
commande de frein de service ; 

1 (b) une electrovanne d'urgence (410) alimen- 

tee par une deuxieme source de pression pour 
fournir, lorsqu'elle est ouverte, une pression de 
commande de frein d'urgence ; 
(c) une vanne relais a charge variable (601) 

> comportant un orifice de poids de charge (653) 

pour recevoir une pression de ressort pneuma- 
tique indicative de la charge portee par ledit ve- 
hicule sur rails, un orifice d'alimentation (651) 
relie pour recevoir une troisieme source de 

i pression, un orifice de commande de frein 

(654) pour recevoir lesdites pressions de com- 
mande de frein, un orifice de sortie (652) relie 
a un cylindre de frein dudit chariot et un orifice 
d'echappement pour decharger ledit cylindre 

5 de frein vers I'atmosphere lorsque la pression 

au niveau dudit orifice de commande de frein 
descend en dessous d'un niveau minimal, ladi- 
te vanne relais a charge variable (601) pour 
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fournir, en reponse auxdites pressions de com- 
mande de frein, une pression compensee par 
la charge correspondante proportionnelle a la- 
dite pression de ressort pneumatique audit cy- 
lindre de frein, permettant de ce fait auxdits s 
freins d'appliquer aux roues dudit chariot une 
force qui est fonction de la charge port.ee par 
ledit vehicule sur rails ; 

(d) une electrovanne de decharge (430) pour 
decharger, lorsqu'elle est ouverte, la pression fo 
provenant dudit orifice de commande de frein 
(654) vers I'atmosphere, empechant de ce fait 
ladite vanne relais a charge variable (601) de 
fournir ladite pression compensee par la char- 
ge audit cylindre de frein dudit chariot ; ?s 

(e) un transducteur de ressort pneumatique 
(450) pour convertir ladite pression de ressort 
pneumatique en un signal de pression de res- 
sort pneumatique ; 

(f) un transducteur de commande de cylindre 20 
de frein (470) pour convertir ladite pression ap- 
pliquee audit orifice de commande de frein 
(654) en un signal de retroaction de pression 

de commande de frein ; 

(g) un transducteur de cylindre de frein (460) 25 
pour convertir ladite pression compensee par 

la charge en un signal de retroaction de pres- 
sion de cylindre de frein ; 

(h) des moyens formant transducteur (260) 
pouralimenterchacun desditstransducteurset 30 
conditionner chacun desdits signaux generes 

par lesdits transducteurs ; 

(i) des moyens de commande locaux (230) 
pour commander la pression au niveau dudit 
orifice de commande de frein (654) conforme- 35 
ment aux ordres dudit signal de commande de 
force de freinage et dudit signal de retroaction 

de pression de commande de frein en generant 
des signaux de commande de vanne corres- 
pondent a ceux-ci comprenant un signal de 40 
commande de vanne de service, un signal de 2. 
commande de vanne d'urgence et un signal de 
commande de vanne de decharge ; 
(j) des moyens formant dispositif de commande 
de solenoi'de (250) pour actionner lesdites 45 
electrovannes de service, d'urgence et de de- 
charge (420, 41 0, 430), respectivement, en re- 3. 
ponse auxdits signaux de commande de vanne 
de service, d'urgence et de decharge recus 
desdits moyens de commande locaux (230) ; so 
(k) des moyens formant capteur de vitesse 
(240) pour recevoir I'entree d'un capteur de Vi- 
tesse situe sur un essieu dudit chariot et con- 
vertir ladite entree en un signal de vitesse et un 
signal d'acceleration/deceleration ; 55 
(I) des moyens de garantie de freinage (300) 
pour fonctionner (I) dans un mode de fonction- 
nement de veille dans lequel lesdits moyens de 



garantie de freinage (300) permettent auxdits 
signaux de commande de vanne d'urgence et 
de decharge de passer desdits moyens de 
commande locaux (230) vers lesdits moyens 
formant dispositif de commande de solenoi'de 
(250) et (II) dans un mode de fonctionnement 
d'intervention dans lequel lesdits moyens de 
garantie de freinage (300) empechent lesdits 
signaux de commande de vanne d'urgence et 
de decharge d'atteindre lesdits moyens for- 
mant dispositif de commande de solenoi'de 
(250), garantissant de ce fait I'ouverture desdi- 
tes vannes de decharge et d'urgence (430, 
410) et permettant a ladite pression de com- 
mande de frein d'urgence de se developper au 
niveau dudit orifice de commande de frein (654) 
de sorte que ladite vanne relais a charge varia- 
ble (301) fournisse ladite pression compensee 
par la charge audit cylindre de frein dudit cha- 
riot, lesdits moyens de garantie de freinage 
(300) fonctionnent dans ledit mode d'interven- 
tion en reponse a une perte de puissance des- 
dits moyens de garantie de freinage (300) ou 
en reponse a un ensemble predetermine de 
conditions ; 

(m) des moyens de communication (21 0) pour 
communiquer a I'interieurde ladite unite univer- 
selle (1 00) et entre ladite unite universelle (1 00) 
et ladite unite electronique mattre lesdits si- 
gnaux utilises pour commander lesdits freins 
dudit chariot ; et 

(n) un pressostat (480) pour generer un signal 
d'urgence en reponse a une chute de pression 
a un niveau d'urgence dans une ligne de train 
pneumatique (3) dudit vehicule sur rails et pour 
communiquer ledit signal d'urgence auxdits 
moyens de garantie de freinage (300) pour uti- 
lisation en tant que partie dudit ensemble pre- 
determine de conditions. 

Unite universelle (100) selon la revendication 1, 
dans laquelle lesdits moyens de communication 
(210) servent egalement a communiquer des si- 
gnaux recus de lignes de train dudit systeme de 
commande de frein (1). 

Unite universelle (100) selon la revendication 1, 
dans laquelle lesdits moyens de commande locaux 
(230) servent egalement a : 

(a) determiner si ledit capteur de vitesse fonc- 
tionne correctement en comparant un signal de 
test envoye par I'intermediaire desdits moyens 
formant capteur de vitesse audit capteur de vi- 
tesse et determiner si ledit signal de test s'ac- 
corde avec un signal de resultat genere par le- 
dit capteur de vitesse en reponse audit signal 
de test ; et 
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(b) generer, en reponse a un resultat de ladite 
comparaison, un signal de diagnostic de cap- 
teur de vitesse indicatif de I'etat dudit capteur 
de vitesse et envoyer ledit signal de diagnostic 
auxdits moyens de communication (210) pour s 
communication audit systeme de commande 
de frein (1). 

4. Unite universelle (100) selon la revendication 1, 
dans laquelle lesdits moyens formant dispositif de '0 
commande de solenoi'de (250) servent egalement 

a fournir des signaux de retroaction de vanne indi- 
catif s de I'etat desdites electrovannes (410, 420, 
430) auxdits moyens de communication (210). 

5. Unite universelle (100) selon la revendication 1, 
dans laquelle lesdits moyens de garantie de freina- 
ge (300) comprennent des contacts d'inhibition de 
patinage des roues normalement fermes qui peu- 
vent etre ouverts pour empecher une commande 20 
de patinage des roues tandis que lesdits moyens 

de garantie de freinage (300) fonctionnent dans le- 
dit mode de veille. 

6. Unite universelle (100) selon la revendication 1, 25 
dans laquelle : 

(a) ladite premiere source de pression qui ali- 
mente ladite electrovanne de service (420) est 

un reservoir d'alimentation (2) ; 30 

(b) ladite deuxieme source de pression qui ali- 
mente ladite electrovanne d'urgence (410) est 
une unite de detection de pression de conduite 
de frein (800) ; et 

(c) ladite troisieme source de pression qui ali- as 
mente ledit orifice d'alimentation (651 ) de ladite 
vanne relais a charge variable (601) est ledit 
reservoir d'alimentation (2). 

7. Unite universelle (100) selon la revendication 6, *> 
dans laquelle ladite ligne de train pneumatique (3) 

a laquelle ledit pressostat (480) est connects est 
une conduite de frein (3) dudit vehicule sur rails. 
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FIG.4A 
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FIG.4B 
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FIG.5B 
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